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Semiconductor device, e.g. electroluminescent display, comprises 
semiconductor film having polycrystal structure, containing germanium and 
silicon, and having (101) plane that reaches lattice planes 
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NOVELTY - A semiconductor device comprises a semiconductor film 
having a polycrystal structure with a composition ratio of germanium to 
silicon of 0.1-10 atomic%. The (101) plane in the semiconductor film 
reaches 30% or more of all the lattice planes detected by electron 
backscatter diffraction. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
method of manufacturing a semiconductor device comprising: 

(a) forming an amorphous semiconductor film by plasma chemical 
vapor deposition (CVD) through intermittent electric discharge; and 

(b) doping the amorphous semiconductor film with an element for 
promoting crystallization of the amorphous film, and then subjecting 
the film to heat treatment to form a semiconductor film having a 
polycrystal structure. A channel formation region is formed from the 
semiconductor film having a polycrystal structure. 

USE - As semiconductor device, e.g. electroluminescent (EL) 
display, incorporated into portable data terminal, video camera, still 
camera, personal computer, television (TV), or projector (claimed). 

ADVANTAGE - The orientation ratio of a crystalline semiconductor 
film is raised. 

DESCRIPTION OF DRAWING(S) - The figure is a diagram illustrating a 
process for manufacturing a thin film transistor (TFT) using a 



crystalline semiconductor film. 
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E P S P £ffi^fc»A¥*#RC!)ffaa. "Microtextur 
e Analysis of Location Controlled Large Si Grain F 
ormed by Exciter-Laser Crystallization Method: R. 
Ishihara and P. F. A. Alkemade, AMLCD' 99 Digest of 
Technical Papers 1999 Tokyo Japan, pp99~102"^^ 

[0054] z.<D9ttmt* f&mmmzm~Dfct&miz 

©4>l:ttli{»tT^?yyHSrl:J:5»lJttl:»t© 

EBS PS^Ui^X^ U->(Ii*ofef *t 
*»Wr*ctfcJ:t)K»©e»3Srtt**a6Xlr^. « 
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^3-;h*-tJMS[»lO*^ 10-20nm 

tcfri, 1 0 0 X 1 0 0 mid 2 ©®^T> lOOOOfi (1 
umWIH) -40000^(0. 5 Mmfflffil) £>*§^(£>W 

[0 0 5 5] tf>^WSfcJ:0#ttifttt<o»||3Ertt 

fc*?SX*5o 06 (A) fcEBSPS(CckD*«)6n 

^m^w^^u^^^x^^o 

[0 0 5 6] 06 (A) ©W»«CO**tt-«:fc«* = ft 
^£P¥ttn£*>c2>X, £<&4Uc:£^ii^K43tt£:£X<D 

UfiC^it^ftgflMjeiTV^o £<h*.fc£ {0 0 
1 } <h {10 1} <Z)ffltt4 5S, 1101} i: (1 1 

i } <om\$3 5.26 m. ii i i) i loon <om 

\t5 4. 7 4i£X&£o Sft^c^jSiKtt { 1 0 

1} fr*><D?tl&5&&Zfl Og0$5i^bT^5 o 
[0 0 5 7] 06 (A) tt, -?y\f>if\Z&\fZ>±Wfe 
&(ZL<DM~CIZ 1 1 6 5 5jS)WHflfftlI^Dy h 
L&fc<BX*£o {10 1} #M©SI^i<^^ 
Tt^Ct^Sc 06 (B) tt, £©Jc3ftjft<Z>* 



30 ©ffi[X»t), ^>^AgH^j^^u^«^^^-r^** 

S (06 (A) <D&<D&&) ^^iS^X^bfcfecDX^ 

$ii:fc»^(c»t-S«**^UX^0»l^7c»X*5o 
[0 0 5 8] £©±5K:«rJ£<Z>iMlt (d dXfcfc { 1 0 

fi«K:£<oafl£©)Batt3w**ox^**, ^cDfij^^ 

*t<&5o Mx.«0 6 (A) \zm^Lfz&m&m\z& 

^X {10 1} ^ 6 £>t**l£l 5 SRtf 1 0 (0 

[0 0 5 9 ] 
[&2] 



40 



{10 1} 



[0060] z.<Dm&t*s &<D£vizmm-?z>c£hi? 

0 6 (A) ©J;^C {101} ttiE + 



50 



*^Ttt#tta«[(!D< 1 0 1 
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££o 

[0061] 0 6 (a) -vm^LfzmMAm-cte* &m 

{111}, (001) TfeD, {1 
0 1) fiWbtfn^Ol^ff <&S<hffi(Dffi;#te** 
5SSIT£;i<h£jt*-r£o {10 1} ^^>CDTn^^3 
Og<h&S<h {112} #^T££<hK:&£o 

t, e b s pteiM^Mit^^Mt §s&, m 

[0 0 6 2] 01 K±iaff«*fr lcat^V»T5K»*± 
fcfP«Lfc5 4nm©#aR^##JR*, 5 0 0tlITl 
WFBHO***ffl3a*b&«, 5 8 0 t CfCT4^^<^iD^ 

««ttfv^ »^nfcne»K*##jR<JD hoi} ffi^ 
mfam*. mxmm\z&rtZT^-TS-&ik#&tL 

So H 1 *69B6*a:c:ttt, 5*3.— 7^ — ita*6 0 % 
£TF£&££* {10 1} ffi<DEft*jWtJD?-S«ft*« 
^^^MC^$tlTV^ 0 0 1 CD^jUT?^ T*^" 7^ — 
it 3 0 %£43V>T5 8 K©Efa*#»&*Tr lr>*>. 

[0 0 6 3] i2H H^tt*OlKt)£lxAttlk«IK«l 
(C<hD {10 1} G>E|b]*£:/C1 y h bfc^-^Tfc 
So »0JgU«*Rtt5-3 0kHz(2P£T^fc;£l*T^ 
*0HS*W/hS<a:Sl:aoT {10 1} <£>BE 

[0 0 6 4] 03 U**H*ifWlO»l«l*©E«BE* 
ffi***tt<ft*fcfi!lr> {10 1} OSH^J 

[0 0 6 5] 21© ±3 ft {10 1} *?Bfc#l 

tc^cdms^ 1x10 19 /cm 3 *«^-rs cl. -&z£mm 

^20-100nffl©iiilT, S««Bfc3Rrtt2rlRl 

[0066] d©i5& in 0) fe^momfamoM 

[0 0 6 7] 
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a^&fif5^ffiT*So 07 (A) K45HT\ * 

*l 0 1 «n-zi>^a©# l 7 7 3 jJ7XSfil:ft* 

sns^7xss*ffl^s B s«i 0 Ko^osfcti. :/ 

ny*>jfil0 2 tlT^XVCVDSTS i H 4 
iN 2 OSrfflV>KftSlft^Un>JK& 1 0 OnmOIPSfc 
Mt^o ^Dy*>if)|i0 2ttfl7XSfii:§sn 

[0 0 6 8] y'j3>^7Z^A^f,«l)#iI* 
»#Atl 0 3tt^7X7C VDffifciDflsHU SiH 

AU ^n-M»«lbTSffil 0 l±^*6SS$^:So 

tfi % 2 7mz<DMm&mt>&mmv, ttoiibMSSc 5 k 

Hz. 5r^-^^-it2 0%(OPfl^»«Jci:D 5 4nm©JP 
*fc*acr*, S i H 4 <tGeH 4 (Djg'&J*&, ffSJSn 

§#is*§#i(^^Tyj^ - ^ais^ 1 - 1 0 

So ^U3>im=9A^6*«#M*»fWl 

SiH 4 fi««9 9. 9 9 9 9 %^!)®^, 
GeH 4 «MS9 9. 9 9 %£t±C0^^&ffl^So * 
fc, ^7XvCVDSfOtt8tl/TH 
1 3L0^tl:^b, — »Hfc#»JtflE3 0 0»M*/ 

[0 0 6 9] ^LT0 7 (B) T^T^^^, 1119 
Tl OppmCD- yfr)\s&<SismWt~yfr)l>1&mfe&X}f 
t-Tl#lT^y fr)V&1?M 1 0 4 ^MT^ e 

A* 6 JtfiMK¥«#R 1 0 3©»ffil 

T^So 

[0 0 7 0]*C, 5 0 0 < CfcTlPMn©M»ffl«*fT 

<D7km*1fo&2ltZ>o flT, 5 8 0lCI;T4«FKIlllO 
JttfflaSrfT^JBa^bSrfr^o uUT, 0 7 (C) fc^ 

[0071] (K©±#«ic^wsjie» 

50 «#©»J^) *H». »«ttrt^a*n-5^K&»«E"r 
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ZfztblZ. ^«S^S«1 0 tf-3tl 
0 6*BB«-r«U— 1f-ffl3S*ff5. U-1f-tt«fi3 
0 8nmfcT3 0 Hz7?»lif -2>X^^"7 U— If — Jfe&ffi^ 
5p S*U— if— *tt***lCT 1 0 0- 3 0 OmJ/cm 2 

lti7 (D) lc^ty , J3>ty;j/7z'>A^t 

r&iajMt^mHKi o 7 eta*-?**. 

[0 0 7 2] [«]K«f|2]#AK4 £ *#KtiE>NrAft«tt« 

T*^**»?«te»jfc-r**tt*H 8 \z& oRgrr 

§o 08 (A) \Z$>\,*T. 2 OfittJfiOSf^xafi 

[0073] ->'J a > tWK^UA* & Ad#AX¥ 

XM*ffllrifc^7Z7CVDST»«n. 

[0 0 7 4]^lt, y'j3>tm»^^^^ 
#HH¥##:l 2 l±fcl 5 OniDa)j|$0My'J3> 

Snft^sW, ^r)VY^r^m'rV^X.^)V (Tetr 

aethyl Ortho Silicate: TEOS) i:0 2 i^fi^b, 
jK/£flE*4 OPa, 0 0-4 0 0ttl, 

S (13. 5 6MHz) «;*j?&j8 0. 5-0. 8W/cm 2 T£fc 

[0 0 7 5] ^CfC M^'ja>Si 2 2fcBH?L8&l 2 
3£r^/£U IlgfT 1 Oppm©x 

[0076] ms (b) T^-rjesfttt. sngwas^fi 

S5 0 0-6 5 0t:T4-24ffi, WAti5 7 0tC 
T14M©iffil^fT^ *MMbtt=y*' 

ift^U3>il2 2t|»Stntf» 18 (C) T 
St U 3 > - & ^«AR¥*»R 1 

2 5 £<hrt*Tit£o 

[0077] immmsmmmi, 2-vmm-?z>#m\z 
y ^ipm^n^mmn^m^m\z\mmit\z^xmm 

«frn«» i x i o 19 /ciD 3 ^§fi«TSSbT^ 

[0 0 7 8 ] ^MMte? y * v >{fJjm<D-&\&m 9 
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^ffl^TRitS, 09 (A) fC*5^T> SSI 3 Ota 

tt, YX^ffi©My'Jn>ll 3 2^1 5 0nm(DiP$ 

10 tt, 08 (A) T^t»ftyU3>Rl 2 2&^©*S 
#Jffi*JtgT&9, 08 (B) (Z>XgCD«a> 
HM«©XStC»ff'TSC:i: ! foT*So ^LT, -f^> 
H-7 f ttfc:J:DU>€rflSJnibT, lxi0 19 -lxio 
22 /cm 3 <£>S3££>U >SSifl««l 3 5£^/&-r& 0 

[0 0 7 9] f IT, 09 (B) t^-rJ:^^, gig 
fflg*T5 5 0-8 0 0t 4 5-2 4P¥BB, «ifj6 0 
OtIITl 2»IH<Z)ftMUa&fT -5 'J>SW^13 

3 1 fc»#UT^fc»Jjjfi7C*ttU>?RjP««l 3 5fc« 

[0 0 8 0] ^(D^, 09 (C) TSU^CYX^ffi 
«^y'j3>1132t, U >Sfcbn««i 3 5£&x 

lxfc^JB7C*<D*flE*M X 1 0 17 /cm 3 *«^^T<g;^$ 

[0 0 8 1 ] «l«4]*i:, uOi^^^'j3>i:y 

fp«-r*«ft*-r- 01 1 tt**as«<off«xs*«w 

50 [0082] 011 (A) \Z&^T. S}£ 2 1 0 ±\Zis 
U3>ty;^»)A^6*SfiftK**#«2 1 2£ 

^Sffl^tlS. TFTSfffltStSfcotlt 

m<Dtztbffife<D*:gt<\zx.y3 L >ifi'* mvt\zfrmvT 

*>^Jg2 1 1 £l£tt£o 

[0 0 8 3] #gjgdK2 1 3teTFTK£^Ty-h^ 
StLTfflffl^nSfeOTSt) 3 0- 2 0 OnnKBJPST? 
40 fj«t5o C©«5»JK2 1 3li^7X7C VD^CiD 

^ttTEOStN20i*&fpaSh&lftaft5/U 

0nmcr)j?$(c^jB£T^o 

[0 0 8 4] *gi6ifll2 1 3±Ktt, *>#)V % $y>?7» 
M12 1 4 £fl£fi£-r&c, 

[0 0 8 5]*C, ill (B) ^-Tcfc^fC, TFT 



19 

mML2 1 6£^j£T£o Z(D^MVomi&2 1 6 

F — :/ttlC£?>*J«U nftWITFTT^tlii'J 

[0 0 8 6] ^0t, y^XvC VDffi^i;0f^S{$tl 

m*&ftR2 1 7*m&Tz> 0 mi(Dmm^mm2 1 7« 

^7XVCVDftT2 0 0- 3 0 0V,<DmmUm-Cmj& 
U ^<Z>^, §$§i^4«3 5 0-4 5 Or, »£lx< 

^^^M^(7)*m^^tb$^> W2 5 0-3 5 0 

^m\z^^^^m^m^mi^n'D z.t-c. mz 
3 5 ote(±(7)igT»^bL[i<^y;K-^AC5 
^>^U>^#>F <*«<&«) £*aMbU SHUT* 
$ b^, y — XJfctf FU-f >«ffi2 1 8 

[0 0 8 7] M % :C!THTFTS$/>W-h0i 

[0 0 8 8] *^r#^ti§y'ja>^y^v-^A 
3&^«*««H^##«tt, lioi} ©ErRi*^* 

iI«HH> (LDD) «j§^ LDD^y-h 
«S y ^l/ftilO TFT ^ fc 

*>T££o *38MTM$n5TFTH T2<t4^ 

LS I fc«to*»«*«IiI»**a-r-6TFTibTffi 
[0 0 8 9] [JI1ISM51H1 0tt#38WO'>U3>ty 

»X^^lC7)TFT(7)|ffflT^^ 0 SX^^MTFT 
tt, #7**fctt53S&i:C!>*|R2 0 l±^^-h«S 
2 6 0, 2 6 1 ^MSftTfeO, y'Ja>m-^ 
A*J*»fr«»»«*»#il2 6 3, 2 6 411 V— 
MSUW2 6 2±fc»«StlT^S. MS^ffi2 
6 3, 2 6 4tt^Jfi«l-3<O^ffilc:«fc0fP«$nS^ 

[0 0 9 0] nf^*;HTFT 2 8 0ttfifi«*i# 
12 6 3 Sffl^TffBSft* ft*JHS*M2 7 3 i 
n3PF«« ( H^" — ) &H-tr>^UTfPllSnSLD 
D^^2 7 4Rtfy-X^fcttH U"f >Mi&2 7 S ffim 
&2ftT\,*2>o pft^fTFT2 8 
M2 6 4^V^Tf^lS!$n, ?t^WM2 7 6 
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SV-XifcttH U"f >M^2 7 7^«SftTtiS. 

[0 0 9 1 ] ^**;Wg/ifcfiB«2 7 3,2 7 6±fCte^ 
•V^;i/^SJK2 6 5, 2 6 6 ft, SB 1 OflffiK 

»12 6 7, !20)BP^ai2 6 8^bTV-X^ 
fcfiHK>*i2 6 9-2 7 2**»dESftTH5. * 
SHMUte, &10JimieMR2 6 7 $r^b5/U3>« 

m*3 5 0-4 5 Or, #£L<&4 1 0t:<7)fi^Tj!jP 

nm^it. *:<d'&2 5o-35oti:ro. l - 1 mm 

[0 0 9 2] i O «t a 6f X ^ ^SCD T F T ^ffl 
*>, 7 ^ ^7 b 'J ^XlOSftS^gi^E Lg^ 

Jl©J;^nft^HTFTSifeapft^H 
TFTH H*g8*JBfiETS h^>^^^tit>fflTSC: 
t^TtSo fft, ::TliTFTS'»W-hC!)« 

>f-hffii&&mm~?z>z. z>o :©i:5aTFT 

te> «e*©*****fcTff«Sft-5LS I fctttofc* 
KflMft[iI|g&3t§3-r5 TFTt Itffl^S^ £j&*T€? 

[0 0 9 3] m»16]*«M« t nftWTF 
Tip f t *;HT F T i *fl HWlca^btS: C M 
OSIOT FTSffitS-M^^TH 1 2 &flH>T 
H^0J-r^>c HI 2 (A) fcfc^T, S«3 0 

Dff«aft*^f ft©t)©*j([fflUTt>ja^. TFT£ 

Xy^>^U S«{C^fiJUT*¥#:S3 3 1 -3 3 3 
£»/£-T5o ^«3 0 lM7XS«T^5l^l:tt, 

[0094] ^Dy*>^S3 0 2tlT^7XVCV 
DftTS i H 4 4:N20tffl^»ft*-(bS/U3>**5 0 

iH 4 ^NH3tN 2 Od^M$tl 
40 SKfcgft^U n>K&5 Onnu S i H 4 t N 2 0^ Sff 
B4ft«<bSft'>'Ja>||* 1 0 0nntfSB£l*£:2S 
«ig^, *W4, ^ffc:/Ua>JR£TEOS£ffl^Tf£ 
US ft-6»ft ^ U =i >m^«^ $ 2 JIfg3£ tlt^) 

[0 0 9 5] yD7^>^i 3 0 2Jttf-*-<D±fc»]5fcT 
*#»«*»*Ktt^rft *>^X"? C VDSTMt 
£C£j&*PlliBT»9. ^>Wt>A f -JiOCVD 
ft«fc*^TH-E«**TC:ft6a>IB*3g«UT. 
t^fi, t >/t-»a© C V DgfilC^^TftK 
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[0096] 334 «y- hjse^t bx?ij^-r 

MJ¥£4 0-15 0nm<Z)i?^T^^-r^o **SS^J 
7 OnmCDj^^T^b^^xUn^^^^T^^ 
•T^o *H£* S i H 4< hN 2 OJc02^m*n$i±Tf^M'r 

SRfcSMfc; ^U3>»liRf©l ftttM $ * 
* > * ;HJtfc £® JftlMR* J* j| * WMMIft* ^Itffi 

[0 0 9 7 ] fit, ii!3 3 4±l:y- 
*t"Sfc«>©lBl#«K3 3 5 ^2i|fl3 3 6<h£ 

««-ra. ^i^«^3 3 5 ^^>fb^> 

^Mfctt^>T5 0- 1 0 OnmOD/PStCJgjsfcb. ft 
2S113 3 6 £^>^X^>T 1 0 0 — 3 0 Onm<£>/? 

[0 0 9 8] 2 (B) tC^Tcfc^^, I/^X h 

CJ:5VX? 3 3 7 *Ml» y- h«**»jfc"r*& 

fittftlriftt, Sfitfc^I CP (Inductively Coupled PI 
asma : ii^^^Xv) I^>^ffiSffl^5. X 
>^^x(:cF 4 tc i 2 ^S-&b> 0. 5-2P 
a, »^b<^lPa©JE*Tn-f MUSICS 0 0 W 
©RF (13. 5 6MHz) l**ftAUT^7Xv$4 30 
^bTtT^o Stffl mnxy^ — zs) tCfcl 00WOR 
F (13. 5 6MHz) W^gAb, *«MKIi©g5 
/H7XlE^M1"So CF 4 tCl 2 ^bfcI^ 

[0 0 9 9] ±iEXyf>^*ftm 
— SK©ftA«l 5-4 5° tftSi;5l:tSo y 40 

10-2 o %m&<Dm&-cx.y3 L >if!i$ffi&m]M 

it&2-4 («*WK:tt3) T&S<Z)T. t-A'-Iy 

^ > ^ as £ o . u n >Ksw« ta b fc d t* 

2 0-5 0ninlgl^f>^$n§o £5bT. ftl CD 

iy?> ^aas £ o ft i *smm £ ft 2 MIR* £ A s 
m i f«©8tB 338-340 mi <a*ms 338 

a- 3 4 0 aii2lti3 3 8 b-3 4 0 b) 

-rs* 3 4 niy- h«6iftiKT»t), ft 1 ©jBtfcosMi 50 
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HT?«t>n^:^^««2 0- 5 0nii8KXyf>ifSn 

^< as. 

[0 10 0] $f)Cil2 (C) JC^'T e t'5^ft2©X 

xyf >^xi:cF 4 tc i2to 2 §I^b 

Tv 1 PaOJE*Tr3>f ;i/S!OD«ffifc 5 0 OWCORFm^J 

(13. 5 6MHz)^«|&bT7 P 7Xv^Mt5o 

fill (K^X^— 5?) !Ctt5 0WORF (13. 5 6 MHz) 

r>RSft*ttxyf>ifb, Slo«liT*S$ft 

5bt, S2f^iil3 4 2~3 4 4 (Sl^t 
J8l342a-344a £ft 2c2>^«fi|3 4 2 b-3 4 4 

b) ^«n 0 3 4 5tty-hifta*-r*o, ft2<Z) 

*«Ot*l3 4 2-3 4 4Tr«tonfclr>**ttS 6fc 
2 0-5 0nmS«Xy^>^$nTJRffA«*<a:So 

[oioi] fbt, mi © h— tr>^ffla*tf 5. * 

*»*T*fc»fcnffl(&:*tt« (H^-) £F-£>;7 

0— 12 0keV<hU 1X10 13 /cjd 2 <2 H— XSTff 
V>> JBl©5Ftt*««&**"r*« H-tr>^l*, S2 
<^)#«^3 4 2 b-3 4 4 b ft^MW7C*fc*rr5 7^ 
JtbTffl^ *10»*K3 4 2a-3 4 4a©T« 

So C^bT, SlO#fl3 4 2 a-3 4 4 a^:-S 
^ia5»l^M»fi«3 4 6-3 4 8 3*1 
So ft 1 O^F»E*«*tt 1 X 1 0 17 - 1 X 1 0 19 /cm 3 <£> 

[0 10 2] ^K\Z, mi 2 (D) \ZtfT&5\Z % 
htVX^ 3 4 9-3 5 1 &Jg/SU ft 2 <£> H— tf >^ 
ffla*ff5. »2©l«-lf >if«iatt. nft^WT 
FTov-7$fcfi H u-f >I«^MTSfeJ6f:nI 
©^RKW <H^- ) ^H-tf>^t"So -f*>F-:/«5 
CD*frttH-X** 1 X 1 0 13 - 5 X 1 0 u /cm 2 t bT 
tT^o n^<D^M*7uSt£ bT 1 5«fcJH-rS7C*, A 
ffl»fcttU> (P) ^fctefltSt (As) ^l^So l/S^ 
X htTX^ 3 4 9- 3 5 1 ttfl^rfc*<Z)»ttftfkaMK 

•5J£»c7)*>£><£:bT* *fc»ritbfclBlfl!)^tt*««t 

^So C^bT, S2^MfeI«3 5 2-3 5 4 ^f 

/&-rso m2<D^m^}^^ts 52-35 46»sy > 

(P) BAttl X 1 O 20 - 1 X 1 0 21 /cm 3 <£>i£B<h&S 

^^tc-rso 

[0 10 3] fbT, HI 2 (E) \Z7jk-T^v\Z. l/y 
XM:o:§7X^ 3 5 5^l, pft^iHTFT 
^Mt^)§WSM3 3 1 KlpS<&^ffi«J (T^-fe 
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79) &F-tf>^"rSo *fflWfctt#n> (B) £rffi 
^3 CD^FM^M«3 5 6. 3 5 7(2^M«gfite 

2 X 1 0 20 -2 x 1 0 2l /cm d LUZ>£o\zL. ^TZ> 

[0 10 4] ^±^T(Z)IgWWn0SW#*I 

3 4 4^y-MI^:^§ 0 012 (F) tC^ 
£/££«K«*jg|3 5 8*^?X7CVDSTWt 

ffi> iSfcte^fcfy Hit-v;i/Tn-;Vffi (RTAS) & 

PpmJ^T. ff$l/<fi0. lppm^T0^gigtT4 
0 0-7 0 Ot:, ftSBfcfi4 0 0-6 0 0tTff5 i fe 

[0 10 5] 3 ^by'j3>l3 5 9ft»/£U 

350-450 T:, £?£L< tt4 1 O^CDJnJjjftffia&ff 
3o ^:©fi*T»l©Bra^»J»^0*^&S:m$ii:, 
^CD^2 5 0-3 5 OrfCTO. 

[0106] BPbI^JK 3 6 0 H * U *f ^ h\ 7 9 U 

■r. ^7X7cvDttrTEos*ffiw««$n« 
[0107] h*— ;n&»j£U 

^-^A (A 1 ) , (T i ) % ?>*)\, (T a) 

&£ftfliV*T* V— H U-f >BE££3 6 1 - 3 6 
6 $Mt§ 0 

[0 10 8] p^t^^TFT 3 7 0C^t*W 
/Sfi«3 6 7, y-Xl«tfcfiPH>M«tLTl 
^S^2CD?FM^^^3 5 6 , «hSfH <B*M«f««3 
5 7& tUTM. nft^;HTFT3 7 Ki^t^ 
)VJ&tfLW& 3 6 8 , Sg 2 3 4 3^e»ft<Eiy 

-hli^5Sl^Mfi«3 4 7 tv-xfi«i 
&ttH^<>««^bT*IB-r'6*2^««iJ««3 5 3 
&tlt^5o nfv^MTFT 3 7 2fi^f*;i/f 
«S«3 6 9, JB2»tt©»«» 3 4 43&^*-6y-h 

tsti^sii^«ft««3 4 8 a, y-hms©* 

ffl'JfC^/&£n&?f!2^M^^3 4 8 b, y-*««£ 
fcttHU-f >*«tbTlilB-r*JB3^>Mlf«*3 5 4 
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S:f It^So il^ttftl«3 4 7, 3 4 8 a«y- 
MSi: 7 L D Di«t» D > HH 

«M*3 4 8 bttLDD«*TS!J» **JMIT3KT 

[0 10 9] ^±©IiT> nft^JHTFTtpf 
t^MT F T <h *««Wfc»**to*& C MO S 
/0 TFT&»3££j&*T?€?5o *^«MT^-riStt> # 
TFTl:I*a?nS#tt&#*LTLDD§RtH^ H 

CMOSSOTFTft 7^f^VhU^XMi 
*«»«-*»E L*«8«OB»EII5*»fi6'rs £ £ £ *T 

TSftttp^^HTFTft I»^M1-^b7 

>^x^fciBffi-rs2it*t'r€rSo £ etc, ^(D^m 

at5TFTtLTffl^:^t5. £ £T?te 
^ TFT*>->^y-h©«JST*Lfc*t. 

[0 110] £7c, CMOS@&&ffi^:b1i:<5£2:T 
**»aiil»*»j5lclx&, 3 &fc**tfcn^y*HN» 
(ft^lllHlB, D/A3>;W. *^7>:A ri 

v -f ^ p :/n -fe y -9- & fl^T £> £ <h ** *Jt£T » £ o 

[0111] [*sg« 7 mmm tmmmm 
*m—&fc± \zm& 2 tilths ~> u y ^ mojkss^s 

iRtfpft*;n©TFT(t ^fnfe^o^u 

[0112] ^13 fc#V*T, S«4 0 1 tt, fiPjtlCtt 

B4 0 2»»«sn5. 

[0 113] I!SigB4 4 5K&tf£n5f-\^;i/^TFT 
4 4 2 tmmiBiffi4 4 40n^tWlT F T 4 4 1 R 
tfp?t*MTFT4 4 0 0>«iS(cE*tt^:^*^ * 

5©TFT &«ffl-r £ 21 1 ^Itg^^ So 
[0 114] ffif!ilH3^4 4 4 fcttEiK4 0 8, 4 1 7R 
ffV-X*fcHHH >SEIS4 18-42 l^fig^n 
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4, ^-hgs^4 2 3, mmmm4 2 2. v-*e»4 

[0 115] Igi!j{p]8§ 4 4 4©pft^JHTFT4 4 
Ofctt, *»#B4 0 3 iCf t*WM«4 2 6, V 

««4 2 7 *f bT^5. ^3©«ft*«^-*M 
14 1 0<B*MM (3t»:6a^tt«) KUg/SStlS- Z.<D 
«fc5tt«JS©p^^*^a!TFTtt, HI 2 (D) ©X 

[0 116] n^t^HTFT44 1 \ZlZ> *m&m 
4 0 4fc^**;i/»/fi»fc4 2 8, fg 2 TPftOWmJI 4 
l l jS^^y-htiil^SIl ^FM^®«4 2 9 

I*I*4 3 0t»l/TV^. ^(Dnft^MTFT 
4 4 1 f^l«6©nf v*iHTFT3 7 1 

ty*vnt>A*6**»»**»f«lltt 110 1} © 

<, «*3»*»»«**»*c:t*«Tr**. coyote 
TFTTB»H»*»*r*JliKliD, *DWV^«* 

[0 117] Iigf(Dn?t^;i/MTFT4 4 2 

^•#■4 o 5 ic?t*^»«««4 3 i , y-hmm 

©^fflf:M^nSSl^«ffi«4 3 2 (LDDf 
«) tV-XMifcliHK >««£:l/T«flBT3* 
2^MW^4 3 3, 4 3 4, 4 3 5^tltlr^ 0 £ 
©.k^&iiCnft^aTFTH HI 2 (D) <£> 
Xg<Z>«fc* l/^Xh(:J:SYX^iJl, 

A*Tf5o L^b, nfvMITFT4 4 10S?l^ 

hV^jWlttiiJOitt*, «KM&»4 4 3<£>- 

^lliltffifgt§*i#:l4 0 6a»6 7IIM 
^4 3 7, S5 7I«lff«4 3 8 i^iMH^WDS tltt 
^flg«4 3 6«$tlTl^o 

[0 118] HgggM 4 5 fc;&V*T»i. «1R«&4 2 2 
(aDy-XEH4 0 9ft nftW!TFT442 
©V-^*fcttHK>I«4 3 3&*«Mft»tt*t» 

f&zn&o y-hgB^4 2 3«> y-hms^b 

TlltS»3«tt©»ti4 1 2ttg»S:8a^f 
£££ft£ 0 £fc, IXM4 2 4H Hj^n^^ 
ITFT4 4 20V-X$^ttHK>««4 3 5 Rtf 
§M14 4 3 0)-^(^m^T$)^^^^^4 0 6 O^yF 
M»^I«4 3 8 fc**bT^a. 
[0 119] B7 fc*WSH*SfR4 4 SCDtKffiBB;, H 
1 4T^t"A-A , *8fc#JfcLfcfc(&T*So y-hl 
Itl/Ti(61-5»3 8tt©i«l4 1 2tt»»-r-5IS 
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m,'?z>¥mtem4 5 3 ti&5ffl»7?$i&Mbt^ 

So Sfc, V-XEJS4 0 7 tlifl4 2 4Rtfig 

t§i$ti4 5 1 £<Dffimmm&. mmmm4 2 4, 

4 5 1 ©»«*V-^E*4 0 7±fc:KW\ fijftOBKSr 
[0 12 0] [^SSM8]*^jKWT^^ig^J7 , T?f^lgL 

■*fp«"r-s— «ft«-r. hi 5TttSifis!<z)?sa*^ 

/0 S«*ff«T*fc»fc, H*«4 4 5©JBIBl|se*«±lc 

S0iiiiTMb^iiii6 0 i*t»*snt^ 

3o litlffli© n f t ^iHT F T 4 4 2 

-rzmmnme 0 9, Rtf««M£S4 4 3<£>Ms&sffi6 
1 0 t»«e$nT^So £tt£©*ts««4:y--}*«6 

0 8, git!6 0 7, B»@K4 4 4C!)ftTFT©y 
-7SftttHH>El6 0 3-6 0 6» SEH6 0 2 

ttr^ ijM^6asta»is6 1 1 -6 1 9 

[0121] #fi&«fj[& 611-619H, EJKft**"r 

SftT^Sc f OR, h8UMKlJ:D 5 — 2 OmP 

a©**CD#U-f5 H«RJB*#j£U 2 0 0tHT«t 

j*bTErsi«*^UT^So ^ry±y hWffl\z& 

#Lfc#U-f3 K*«tt, &/£<2SI^TW««M&6 1 1 
-6 l 9 t*cDT«©EK*fcf±«ai©Si6«K:5*< 

[0122] »rRiffl(©s«6 2 1 cttaniiKTM 

t^Sl6 2 2 Ml6 2 3^ML, ®Stg&4 

4 5^tK^i!j[H]s§4 4 4 **»ds a nx^sxst #1^1* 

&6 2 1 ^->-W6 2 4Tlfi0^t)t^ o 

6 2 4Cfi7^7- ^IA$ntViT> C 

tjjoTBosbShT^s, m&m<Dm\zi& 
Sr6 2 5^An c mmttm\z&te®(Dmmm&m 

^tt^r^-rfe^fe^So ^!<Di;^tCbTH 1 5 \Z7jkT 
[0 12 3] [^JfiW9]*^j66Mtt, ±E*«S«I 4 - 6 

e. ns t f t ^ti)txtt** & #trx 1/ ? h 

u)l^*±>X (Electro luminescence : E L) £#Jffi 
Lfe^gl$:^S!t§-M^i 1 6 feffl^TRSt 

So 

50 [0 12 4] f^--©«i»#±fcli*ffli:^n*tt»-rs 
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[0125]®! 6\Z&^T. S«7 0 0 tejj&gHfcTfc 
^±l:linfv^iTFT7 0 1, p^v*^ 
1TFT 7 0 2, pftW^TFT^^^X^^f 
>ffT F T 7 0 3^ffnft*;HTFT*^ft5t 
MiTFT7 0 4^$nt^So ^n^OTFT 

l-3l:^nwSo «SKtt«ITFTtt*^«»M8» 

[0 126] n^t*;HTFT7 0 1^«ktfpft* 

wtft 7 0 2 6 ttnTftaav^-rtii 

-T£o Sfc, X^y^>^TFT 7 0 3ttV-7««* 
fc*Jfi (^^y-M»JB) tftoTIr^. ft*. 

[0 12 7] Sga«TFT7 0 40Hl/^>I 

^7 0 5<0±fc«lB2lBIH3|ie»IJl7 0 7 en-sat 

^&&o S21MW7 0 7 fcttHlx-f >«*7 0 5 

>m^,7 0 5fc»«SnfciB*««7 0 8#R»J6tlT 
^So B*««7 0 8ttELlR?0Q|»ffii:LT«ffiTS 

^ ^ a £ t ^ ^ ~ * a t (Dvc^mfr *> t& % mmm & m ^ 

[ 0 1 2 8 ] ^(C, 7 13 (iiXfl 7 0 8 CD$Hiffi*m 

MOltffigi^l X 1 0 6 - 1 X 1 0 12 Qm (»*b<fil 
x l 0 8 - 1 x l 0 10 Qm) ^S^Pfe 

[0 12 9] EL^f7 0 9ttHSMtS (IftS) 

7 0 8 , ELM 7 1 l^itf»i7 1 2^&ft5o RRS 

7 1211 tt^»(£*£^«Sjgi* tt*«fcttttffc;« 
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?LftAM. IE?LM3tS, lEflJBjfcJB. Ifill, if 
ffiAJB fc U < fim^ BJh**«L**to*fc*JB#t E L 

[0 13 0] ££TttH*bfcV**«l»«7 1 2^r^ 
/Sb&»* ELif7 0 9 fcSg£fc«5 iifcUT/^y 

[0 13 1] [HIM 1 0 ] 1 Xii 2 

20 [0 13 2] £t\ HlWlX«2«oT, [10 1] 

ffiSrWTSS*2 5 0 0±fcT«SJK»JK2 5 0 UUT 
S i H 4 * NH 3 , &rXN 2 OS: J EJK^tbT«a$n 
*5 0niiCE)iBl»ft;Stfls^U3>iti, S i H 4 , RtX 
N 2 0^£MX<hl,tM$n§ 1 0 0nmCDg§2$Kfc 

[0 13 3] ^C^T, Ti&#gSBl2 5 0 

trSiSy'J3>J82 5 0 2*®SiIS^ 5x10 

2 5 (A) ) 

[0 13 4] ±E*MMfc;<D8L 7y|**6ly 

^V>K «AB#7y**FPM (7y8, iftBKfc* 

[0135] y^^y>iffflaftff3fcafcoTtt, y 
;vv^9A«-&tr»aK>'U3>l)l±te:/turjB2 5 0 

3 ZmtfL-rZo A U Tg 2 5 0 3 tLTIt ^Mtc^ 
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w*f s-r»*s n*Bft->y 3>k (s i ox) & 

©/1UTJB2 5 0 3ttf»Vife<!!)T±^C:t*6, SSSgg 
<kl7? * o T fc ft# plffiT £ S o 

[0136] *©yy^u>^fflaoDiRkiy!y 

^U>^*-f bilTlit5MM2 5 0 4*/tU 
7I2 5 0 31ICMTI) (02 5 (B) ) . Z<D*m 
M2 5 0 4^7X7CVDS, MEiCVDffi, » 

n¥##i^v^ 0 ccD^»#:a2 5 o 4<z>mmiz 

5 0-2 0 Onnh »£L<tel 5 Onm^f So t^^y 

»b*T^«rRj***Sfc«>, *i#R2 5 0 4l:H 8* 
* (S I MS##rT©jg^£t5 X 1 0 18 /cm 3 J^±, 

Kttixio 19 /^!) msttyy^ij>y 

1 x 1 0 20 /cm 3 ^«ST^^^#*M^ig^T§o 

[0 13 7] *k'b»aa¥*#«6D»«^»tt, X/^y 

SCtWT^D, 1 X 1 0 20 ~2 x 1 0 21 /cm 3 , » 
1 1< {i 1 X 1 0 20 - 1X10 21 /cm 3 0«ST^^X7n 

StfiHe, Ne, Ar, Kr, 

[oi3 8] ftUxTtmiztutiTitm, mm, 
>, u >*5itfn&-i*ttt**tftjaiiiTt>ct 

[0 13 9] iJDMl*fctt7>^P^(D 

8 0 0t, 1-2 4l«m. 0 0 < C*CT4f$P*1<£> 

120-3 0 0^ fftb<(il8 0Wff$ 
i*\ 6 5 0- 7 5 0tCjJOiti)j!ai^t7Po 
[0 140] Z.<Z>tfy&*)>i?\Z&K>* 025 (C) 4 1 

2 5 0 3Ts^m-^A^easy'j3> 

K2 5 0 2 fc^i;nS&JH7c5B(0|$i* ^Tcte&JlTcSt 



(16) ftR 2002-124685 

30 

S 6 MA«lxi 0 20 -5 

X 1 0 21 /cm 3 T»DT^^>^26, USSflSfc/a HSfcJBTG 

fifcTSdii^T^So 
[0 14 1] lEyy^U^^fflm *t#K*6ft 

syy^y>w h 2 5 o 4^mmm\zxy^>ifh 
xm^-rzo x^f>^atixn c 1 f^z*. 

ttfc^SC (ch 3 ) 4 noh) *-&tr**«34£7;v* 

Ug»l:J;5^Xy hXy^>i/Tfr^Ct^Tt-5o 
£<BP^ A'J7B2 5 0 3«Xyf>^ hy/t-ib 
20 t»ilt*. /1U7i2 5 0 3t«CD«7yifc 

[0 14 2] 02 5 (D) fcjRf.fc'Sfc* % 6 

!CXyf>ifftIUT*ttR:»i3nft*»#l2 5 0 
S&frittSo £(&¥»#B 2 5 0 5 &m>T^J60J4 
- 6 C^t T F T u t^Tt So 

[0 14 3] 0 2 6tt**y^U>iyfflatir*lC*tfSA 

7^(Total Reflection X-ray Fluorescence Spectroscop 
30 y:TXRF)Tltl^^^lT^a o TXRFT 

HSJftTftSo TXRFfi±l:8id^3-5nnOS 

1 0 l0 /cm 2 -e&Z> o 
[0 14 4] B2 6C^T, Il^^il/fS^^ 

fi5xi0 12 (ffijgS) ©«j&*#&nT^S*«. 

*t4 5 Ott 5 0 OtOtt^&JtHltSi, 5 0 Or© 

[0 14 5] **J6«T»6*l&y;PV = «>A**tt« 
ISyUn>JR{j;, [ l 0 1 ]ffi<DE|n]*a*BK . J.O» 
«*©#JH^*©*ft*«+^fi«SnT^Sfc«), TF 

50 [0146] mnmi ii*&m<D*mfcmwi** &m 
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* <d m m 0 k k: « t) s in k ffl ^ k ffl -r s c t -c £ 

ft. qe/W^n^fcf 8S«mfS^) , e^A^ 

-0 2 4 t^To 

[0 14 7] 02 2 (A) ttttftBT»Q t *«JBAt 
W2 7 0 L BlftUB/WI/ 2 7 0 2, J$jf%SB 2 7 0 3 

^rUB/i*;i/2 7 o i 

ttELS^Stf:ttS$nSS*Si2 7 0 4, ^Ptti 
*g&2 7 0 5, T>^^2 7 0 9&£jWR*t&nT^ 
So 2 7 0 2 fcttjfcfP*- 2 7 0 6, SIX 

-fyf 2 7 0 7, ^A*S&2 7 0 5 8&2#R»6ft 
Tl^o ■*«Wlf4*«»«2 7 0 4Rtf^-n^#IStTS 

[0 14 8] 02 2 (B) ttt^^^^T*?). 
9 10 1, »a***«*&ttEL**jft«fc«*a*l 
§^gf 9 10 2, ^AASS 9103, «ffX-f y 
f9104» §#3$ 9106^6 

foT^^c *%Mtt*^fe«9 1 0 2RtWxK:ttl8[ 

[0 14 9] 02 2 (C) &qE/W;i/r3>fcf.a — ^J*^ 
tt*#ffl««»*T*t>, *#9 2 0 h #*5«9 2 
0 2, §#S&9 2 0 3, mftX'fyT-S 2 0 4, 
^SfiSfcttE L^gIl:ftS$ti§^gt9 2 0 

[0150] 022 (D) fifHfS«8T»D, 
9 4 0 1, X fcf — # 9 4 0 2, KSSSSftftttEL 
8«Slfcft*Sft**«819 4 0 3, §{tg@9 4 
0 4, iigf9 4 0 5^T*M$n^ o *389!«:Xj* 

[0151] 022 (E) SMflT^D, *#9 5 

oi, ***S81*fcttE L«S81l:ft« *ns* 

9502, 9503, B«flM*: 9 5 0 4, itf^X 
^^9 5 0 5, 7>ft 9 5 0 636^««SftT* 
D, azf^^ (MD) VDKlfBtgSn*:^-* 
^, T>^X§^L^-^£^^Sfc<£T£So 
*5fiWtt«**« 9502, 9503^, f2««flc 9 5 
0 4 R»*nfc«HLT**»***H»fc:ai«-r* - i 

[0 1 5 2] 02 3 (A) (J/l-ytJ^^tfa-^T 

* 0 , 9 6 0 1, Hi#A#SB 9 6 0 2, fH&St^m 
KfcttEL«*Sli:ft«SftS«S«t9 6 0 3, 
+-#-H 9 6 0 4T«^n5. **Stt*«*«9 
6 0 3^, W«t"S#«*S|®BSfcil|ffl'rSwiA*Te 

So 
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[0 1 5 3] 02 3 (B) tt^P^^ASrSBftbfcfaft 

0, *#9 7 0 h «aSS8itftliELS^Sll: 

ftSSnSS*S19 7 0 2, Xfcf— #g&9 7 0 3, IB 
®«#:9 7 0 4, j&f^X-f 9 7 0 5T«/£3*lSo 

<:(Dgf(j:f2i«#tbTDVD (Digital Vers 
atile Disc) , CD$^ffll\ **IBJr*»l*lMJr*>y 

^19702^ w*-rs«-a«aimi»fcjjaffl"rsc: 

10 <h£*-C£So 

[0154] 023 (C) te^*;i/#;*7T&D, # 

#9 8 0 1, «a«*S«t&ttEL8S8il:ftS$ 
n^S^19 8 0 2, mm&9 8 0 3, JlffMyf 

9 8 0 4, (H«ua:^) rm^^nso 

^gi9 8 0 2^ wjK-r*#a**H»«cj([«-r 

S£ £#*T£So 
[0 1 5 5] 02 4 (A) fo7U>YM?U*J^2 9 — 
K#Sfi3 6 0 1, X^ U — > 3 6 0 2TfM 

$nso *»w 3 e 0 

[0156] 024 (B) tt'J71^D5;i^-T» 
Q % 3 7 0 1 , SMSf 3702, 57-370 

3, 7^'J->3 7 0 4Tl^$tl§o *»?BttajW» 

1370 2^<Dm<Dm^mm®mzmmTz>z.£'t)i~e 

^So 

[0 15 7] 02 4 (C) te, 02 4 (A) XtfH 
2 4 (B) 4Uc:fettS8:#i-gS3 6 0 1 % 3 7O20i 
ifi©— «&^Ufc0-C»So &#tg@3 6 0 1, 3 7 0 

2 te, JtMJt^lk 3801, ^7-3 8 0 2, 3804 
30 -3 8 0 6, ^^D^y?^7-3 8 0 3, ^'JXA 

3 8 0 7, mmm^mm 3 8 0 8 , m^mts. 3 8 0 9 , 

K#ft¥*3 8 1 OTMStl*. «#5fc**3 8 1 0 

T&oT*>£V>o 02 4 (C) *K*5^T^WT? 

I R7 4 ;PA*CD***ftK»T*>J:^. 
[0 15 8] 024 (D) te, 024 (C) * 

40 3 8 0 1 0)«jg(Z)— WSr^UfcHT* 

So **as«Ttt. ytmyt^m 3 8 0 1 U7i/?^ 

— 3811,^:313812, U >X*7 U -f 3 8 1 3 , 3 

8 14, myt&mm^ 3 8 1 5 , v >x 3 8 1 6 -e 

tf^^nSo tt*, 02 4 (D) fC^LfcftS^^te 

*«5#3waa. 7t^u>x-^, <ii#«s&iirT 57^1^ 

[0 15 9] ::T«^L^:^ofc^, *5S9!fri*-G> 

50 «sfct>^-t;y— ^3 >>-x^AS:tii;«)»jK«, *® 
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[0 16 0] 

c v D j* \z X V f )V A #3s#n $ ti£#l&K¥ 
0 1) »B2(6]Jt^^5 0%«±©^S&il¥#f*:ffll£#£ 

coi6i] tcD^vu^m^m^m^m^, *m>it 

S„ C©J;3!iBiS*i«§fflV^cTFTIl 7 7 

f^§g$nsLs i \zKt>z>nmmmm&itmm-$-z>T f 

[l3ffi©ffi#^SiHJ] 

[0i] ^SM^^^cogaisiit^^s-r^-^-r'* 

— r- 1" - It £ * T 7* 7 ^ . 

[0 2] !SffiH^^#:JK©i3(6]tfc^<&^T^-^T* 

[0 3] ^SM^^*Kwsar6]M:^<&^-r^-^-eafe 
[04] ^itffll^T'^XvCVDilSOMS; 

0o 

[0 5] *36WtfflH«^5XvcVDSi©Kit;4 

[0 6] EBSPffiT»&nsffiaij«Ho-« («a 

0) o 

[0 7] *%Bj©^S,K¥^#:m©^©^te*lftBJ-r 
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S0o 

-50„ 

[09] *%w&&mn*mtem<»ft®.-j3m*®.w-$- 

S0„ 

[010] *%^©««!S*#^JK*ffl^fcjSx^^ 
[011] *«0i©»&»S**#fl|&JHl,»TTFT£ 

fsr a is * ran r * 0 . 

/0 [012] *^HJ©^SS*^#:aSrffl^XCMOS 

m it © t f t £ fp tt -r * x m £ ta m t a 0 . 

[013] 



[0 14] ]B^gB(Cfett-5iB^«3tO±ffi0<, 

[0 15] *%910llSAA¥«ttlK&m>ft:tt£&i% 

st© « it * k m f z> m m 0 . 

[016] *am«>mmx*mi¥mitmi f *itEL*7z 

[017] ^»f7"7Xx'CVDSI:*V^T, fSV 

[018] K«««*fflHIil0i:5^*;KOfeJ«aS* 

si m ~t -5 ^ 5r a £ m. w ? 5 0 . 

[019] n i s i ^mt. {sfzugmikv^A&m. 

[020] ^^mommmmm^m-rmm&^ify 
7. 

[021] G e H 4 ®«E*£l&A;R%£fBft£<Z>Hft 

50 [02 2] *S#St©-M**t0. 

[02 3] ^Sft:S«©-^J**-r0. 

[02 4] 7*n5?x7^ — e>— MSr^-T0o 

[02 5] ^«,H¥##:«OfP®^ffi*SiHJ-rS0 t . 

[02 6] y«y^U >^Mittt*lt5TXRFT? 
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